UBEPROVER FOR ina 


sah das dete CIA-RDPSS: Opt en OOO rs tOLUOt?: 4 


iran: 


Eira PR SAN Ca ee a 


ee, NB. 


“Ways to igs the sprinkling systems. Pozh. bezop. no.33103— 
132 64. (MIRA 1825) 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721010015-4" 


=BPEROVED FOR RELEASE: 06/13/2000 CIA-RDP86- 00513R000721010015-4 


ease aul 


pst HS ADT astSene: 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721010015-4" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721010015-4 


5 DEES AUEISE MOS ESTEG PES TESTS EO ReTR SSP ATIGE ST ONS AES ORCUTT ERIE 


~~ KA SHCH EYE AUP eas cages ter seatvoe 


SEVCENKO, V.B. (Shevchenko, V.B.J; ZOLOTUCHA, S.I. (Zolotukha, S.I.]; 
KASCEJEV, N,F [Kashcheyev, N.F.J; CAREV, S.A. (fSarev, S.A.]; 
WICHAILOV, AVA. [Mikhaylov, V.A.]; TOROPCENOVA, G.A, 
(Toropchenova, G,A,]; MANCIK, M, [translator] 


Complex utilization of uranium ores, Jaderna energie 4 no.li: 
338—341 N '58, 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721010015-4" 


"APPROVED Oe REtEEe: maerncone CIASRDPSS: cana atas cent a tea 4 


“3g LSE eR er EaeIaSSE YY TE SS Re Se EF SL SETA 


ES (Ace NR: AP6011009 


. L398) 4-56 WT (m) /EPELn bis Df wi/GD ~2/IG. 


SOURCE CODE: UR/0080/66/039/099/0519/0522 — 


: | AutHOR: Ukrayntsev, uc Weis ‘Kashcheyev, N, F. gS ee _A ie 


se lore: none 


ual . ae a 
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‘| SOURCE: Zhurnal prikladnoy khimii, v. 39, no. 3, 1966, 513-522 
TOPIC TACS: thoriua, metal extracting, partition coefficient 


ABSTRACT: The extractive.properties of diisoamyl methylphosphonate (DAMP) in the 
‘extraction of thorium from nitric acid solutions were studied. Since water and ni-' 
‘tric acid are integral parts of these systems, their extraction with DAMP was also 
‘investigated. The diluents employed for the extracting agent were henzene, p- xylene, © oF 
ny | and CCl,. DAMP solutions in xylene and benzene were found to be more effective ex- i 
=. {tractants than tributyl: phosphate. Extraction of HNO; with DAMP involves the formas . 
{tion of th. complex HNO,*H,0+DAMP with K = 0.41 * 0.03. Extraction of H20 involves j ©. 

. {Formation of a complex oe the i sc aaa n°H,0*DAMP, where n depends on athe DAMP Ie 
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Translation from: Referativnyy zhurnal, Matematika, 1958, 
Nr 4, p 81 (USSR) 


ee | 
TITLE. On Properties of Certain Solutions of the Bethe-Salpeter 


Equation (O svoystvakh reshenly uravneniya Bete-Sal'petera) 


PERIODICAL: Studente zinatniskie darbi. Latv. Univ., nauchn. stud. 
raboty, Latv. un-t, 1957, Sbe 2, PP 34-40 


ABSTRACT: A study is made of certain properties of the Bethe- 
Salpeter (BS) eqgaation, which is one of the formalisms in 
quantum field theory not using the perturbation theory. The BS 
equation was solved with the following assumptions: a) half of 
the total energy of the bound unit of two fermions E=0; b) the 
rest mass of a quantized field f*=0; c) the BS wave function in 
the impulse space is proportiorial to the unit matrix: @(p)~ 4. 
It 1s shown that the first condition is taken not simply for 
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SOV/44 -58-4-2989 
On Properties of Certain Solutions (Cont. ) 


convenience, but follows necessarily from the requirement of 

the simultaneousness of the equations under condition c). 

Green (RZhMat, 1956, 2271) showed the absence of a spectrum in 
the case P/p)= OD AY, In the present work the error 

of his reasoning is shown and the presence of the spectrum is 
proven. Besides the possibility of deriving the point spectrum 
of the eigenvalues from a continuous spectrum, by means of draw- 
ing on additional physical considerations the purely mathematical 
possibilities of the existence of a discrete spectrum (equally 
possible with a continuous spectrum) are also shown. Higher 
approximations in the BS equation may be considered by substi- 
tution in the staircase approximation equation of single-particle 
Greenlans for modified Green functions. 


Ye. S. Alekseyev 
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AUTHOR! Kashcheyey, Ve , as Fi 
TITLE: On the theory of infrared light absorption in orystels — | a 

. SOURCE: AN LatSSR. Inv., no. 11, 1963 63-71 . | 


: TOPIC TAGS: cubical anharmonism, infrared absorption, classical theory, radiation 
frequency, electric dipole moment, Green function, Fourier transform, ionio-orystal ~ 


ABSTRACT: The oubical anharmonism in the general theory of infrared absorption in. ' 
donic crystals has been studied’ according to the classical theory. The linear : 
absorption coefficient in th the Cleasical limit (h+ 0) has the forn 


j 
“Xap (w) = BVH! lim i dee" <M (0) M,()> | 

: Boor. ba 
. where 3 = absorbed radiation frequency, V = ‘crystal volume, k(t) - eleotric dipole | 
| 


moment of crystal. To caloulate the correlator in the above expressicn the normal © 
lattice coordinates {a5 ¢ and the canonical momentum coordinates SP rT: are used. 


‘ : These are then transformed to the foiorine complex normal coondinatens 
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. The correlator xc) (0,77) is then ee edi by a two-tine variable Green's 
feotion given by GP =e 9 <[ Pig, Pal Pari PyS 

where Gf de i omorphio in the sense of correlator x\" (s, T). The Fourler 
‘trensfora of the p areenis funotion is eels and Sime tions of motio. aoe the Green's - 
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function are derived and substituted back into the Fourier transform expression of 
| the linear absorption coefficient. I¢ is shom that operating with the two-tine 
.: variable temperature Green's function one can postulate with relative ease, along 
oe with -qhantum and classical considerations, the infrared light absorption problem of 
2 ionic ‘crystals, Orig. art. has: 39 equations. 


|, ASSOCIATION: Institut fisiki AN Lety. SoR (Institute of Physice, AY Latvian soz) 
"SUBMITTED: 19Jun65 DAME CQ OSFoDG4 0’ Of Behe. 00 


t a 


t 
eae 


7 ‘ 


” 


Pin SethdeS, = -s teM . eh) ebabiele cs 


(SUG eit reg sens Cay ena Mig SCL pd 
A CERTUHLD PQOHUCE OF AgINESSOHOATRARLEOATN Ed 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721010015-4" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721010015-4 


nes YS 


ates 


sa WORSE tan ee STMT 


KASHCHEYEV, V. , «| 


"Theory of infrared absorption of light in crystals. Iav. AN © 
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1, Institut fiziki AN Latviyskoy SSR. : )- 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721010015-4" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721010015-4 


a 


BILENSKIY, V.; KASHCHEYEV, V. 
a 


Effect of domain bounderies on the scattering of slow neutrons 
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Theory of magnetic neutron scattering on an impurity center in a 
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ai, Anode activation of iron. Dokl. ‘AN SSSR 147 no.1:143-145 
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1. Institut elektrokhimii AN SSSR. Predstavieno 
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‘ACCESSION WR+ AP3004429 ~-§/0020/63/151/004/0e83/o8e5 
in jAUPHORSs Kabanov, Be Ney Rachoheyev, Vo Dd. 5d : 
= emis: The mechanism of anodic activation iron. “| a R 7 
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SOURCE® AN SSSR. Dokledy, V. 152) no. 4, 1965, 685-885. 


TOPIC TAGS! anadic activation, velence, iron, passive iron, anodic afasolutim, — 
perchloric acid, Fe sup 2 plus, Fe eup 3 plus, C10 sup minus sub 4, oxygen. 


ABSTRACT: Authors determined the influence of the composition of the solution on 
anodic activation and on the valence,of iron ming into solution during anodic 
.jacitivation of passive iron in ortgs 40 explain the mechenien of ancdic dissol~ i 
7iution of iron. In perchlori¢ acid! tore than 99% of the_current gdes © the 
yj formation of Fe®* fons and legs than. into that of Fe? and C107 ions do not i 


jaccalerate the rate of formation of Fe?" ions. Authors concluged that C107 ions a 
lare mpable of either strongly retarding the reaction Feet Fe? or, more probably, —... 5 
: {do not displece oxygen from the surface but only regroup it, end the anodic ox- : ee 
agaticn of Fe** proceeds on e small portion of the surface. “We wish to then 
iD. I. Leykis and B, M, Grafov for their participation in discussing the results 
jof the experiments." Orig. arte hast 3 figures and 2 formles. 
és Oop ypION: Institute of Electrochemistry, Academy of Sciences, aac 
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Use of the chamber-pillar mining system in the lower seam of the "Glavnyi" stratum in the 
Cheremkhove district of the Irkutsk Basin. Nach. trudy Mosk. gor. inst., no. 8, '50. 


Monthly List of Russian Accessions, Library of Congress, October 1952. UNCLASSIFIED. 
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(Shaft sinking) 
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‘The dynamic balancing of rotors by the swinging method. 
(Dinamicheskaya balansirovka rotorov metodom kachaniy). 


PERIODICAL: Izvestiya Akademii Nauk SSSR, Otdeleniye Tekhnicheskilch 


ABSTRACT: 


Cara 1/3 


Nauk, 1958, No.2, pp.51-57 (USSR) 


The rotor is suspended by one shaft end with the help 

of a trunion member so that it is capable of pendular 
swinging and rotation about its own axis. At rest, a 
statically balanced rotor will hang so that its axis is 
vertical, Pendular oscillations of the first kind are 
those initiated by releasing the rotor after displacing 
its axis from the vertical. Oscillations of the second 
kind are initiated by a shaft impact imparting suddenly 

a certain angular velocity in the position of equilibriun, 
If the retor is dynamically balanced and possesses 
"kinetic" symmetry (equal moments of inertia) it will 
swing like a physical pendulum, otherwise its motion 

will be accompanied by rotation about its axis. 
Observation of the rotation about the rotor axis reveals 
dynamic unbalance and kinetic dissymmetry. Small 
unbalance or dissymmetry permit simplifications in the 
equations of motion, Expressions are given from which the 


“Ena and neasuring the angular displacement of this Tine — 


and the time it takes. These data yield the kinetic — 
dissymmetry. In pendular motion of the second kind, the 
dynamically unbalanced but kinetically symnetrical rotor 


j ; about its own axis, In the 
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and is proportional to the product of inertia (4 measure 


Card 2/3 of dynamic unbalance), In the presence of friction, the 


The dynamic balancing of rotors by the swinging method, 24-2-8/28 


initial angular velocity is sufficiently close to the 
frictionless velocity. The residual unbalance is 
proportional to the coefficient of friction of the rotor 
shaft, to the mass of the rotor, and the square of its 
radius of gyration, Laboratory experiments have confirmed 
the theory presented, 

There are 10 figures and 4 references, all of which are 
Russian, , 


SUBMITTED: February 7, 1957. 


AVAILABLE: Library of Congress, 
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$/124/62/000/006/005/023 


D2 D308 
. 26.2120 ere 
AUTHOR : Kashcheyev, V. M. 
PITLE: Dynamic balancing of rotors by means of swinging 


PERIODIGAL: Referativnyy zhurnal, Nekhanika, no, 6, 1962, 20, ab- 
stract 64191 (Sb. nauchn. tr. Leningr. inzh~-stroit. 
\ in-t. 1959, no. 30, 166-201) 


MXP: The basis is given of the swinging method for detecting and 
estimating the dynamic unbalance of rotors whose form is close to 
an, ideal body of rotation. The author investigates the oscillations 
of an unbalanced, kinetically asymmetrical rotor, one of the points 
of its shaft being rigidly fixed in a Cardan suspension. It is | 
son fy shown that the rotor, whose equilibrium has been disturbed by dis- 2 
to placing its longitudinal axis by a certain small angle from the 
vertical, will oscillate in the vertical plane and,besides, will 
carry out rotational oscillations about its longitudinal axis. 
From the value of the. period and the amplitude of these rotational 


~~ oscillations one can calculate the magnitude of additional masses 
Card 1/2 
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: if a ceca : 
— es Effect of. anharmonism upon .the energy distribution of in- 


elastically scattered neutrons. I. The case of a weak bond 


PERIODICAL: Fizika tverdons tela, Ve 35 M0. 39 1961, 1528- -1540 


TEXT: In studying the scattering of Letoe monochromatic neutrons, the 
_ authors confine themselves to single-phonon scattering from a perfect ~ 
‘oerystal. Neutron absorption and magnetic scattering are neglected. ‘The 
expression for the differential soattering cross section of the above 
neutrons is, divided into two ea corresponding’ to coherent and in- 
coherent neers a = 


ae @: a) = ony =n 3 ea (oe («)- aa Pues @)), 65 ) 


| : a1 (a wet ES Seat rn cin (6) 
ea | ee , | . 
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where 
a e — 1 
C=. — On . 
Qn, 2A (att (7)s 


sn0=Biena An =A +R 


A and A sy -~’A are the mean and the varying portions of the constant er 


"which characterizes the lattice nodes of kind y. A and BL, are the con- . 


BY 


stants in the expression for the interaction energy of slow estrats with 


a nucieus at the lattice ee sy (s indicates the number of the respective 
lattice cell). q, ok, - 3c = %, - nk 3 KY is the vector of the re- 


ciprocal lattice; Rey is “ie ‘radius Le of the respective nodes and 


ey 54 is the polarization vector. The quantities y and y entering Bos.(5) 
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and (6) are then ‘determined from the relations 
dte-"*! Sp (a, (0) af, (0)e*¥} (Spe, 
a 3 > U ‘ : (8). ' 


ef w= 


+ dte~*"'Sp {az, (t) ayy (0) tt) 6p on. 


a) 


. Since these quantities are ohiefly determined by the dynamical properties 
of the system, they are calovlated from the Hamiltonian es expressed by 
the oreation and annihilation operators. With the help of Green's func- 

‘tion according to Ref. 8 (Ns N. Bogolyubov, 5S. VY. Tyablikov. DAN SSSR, - 
126, 53, 19593 D. N. Zubarev. UFN, 71, .71,,1960), the authors obtained’ 
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; The coefficients at the third-order term.in the expansion of the potential 
energy of the orystal according to the displacement of the atoms, 
ikl 


systyts"y™ ? enter these relgtt'ons through the expression : 


nt » 


Meoerer= (aie) Dy 


; Pr anh a z 
- >) Viren rtin tery tery 5 
ne tel Veagurmer 


(10). 


x exp{/ (UR, + WRey + KR), 


The widening of the peaks in the energy distripution of the scattered 

neutrons, TE, (w), is found to be proportional to xt at low temperatures 
‘(xT « ho) and to kT at high temperatures, both in second- approximation. 
wis the maximum frequency of acoustic phonons. Eqs.(14) and (15) show 
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that for j = j' for short-wave acoustic and optical phonons, the frequency 
shift of the phonon vibrations, Pps (w), is approximately equal to the 


widening of the scattering peaks. Thus, in rough estimation, By ; (2) 0. te, 


for low temperatures and Pp (a) 0.1 “ for high temperatures. There are 
16 references: 10 Soviet-bloo and 6 non-Soviet-bloc. The two references 
to English-language publications read as follows: G. Placzek, L. van Hove, 
Phys. Rev., 93, 1207, 1954; M. Cohen, R. P. Feynman. Phys. Rev., 107, 13, 
1957. 


ASSOCIATION: Institut fiziki AN LSSR (Institute of Physics, AS Latviyskaya 


SSR), Institut metallofiziki AN USSR Kiyev (Institute of 
Physics of Metals, AS UkrSSR, Kiyev) 


SUBMITTED : November 19, 1960 


Card 1/7 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721010015-4" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721010015-4 
eee papain gaonerse ee oe 


ate 


Sg Bee 


o312g 
. 5/181 /61/003/005/027/042 
34,7900 (4 15%, U6 3) B108/B209 he 


AUTHORS © Kasheheyev, V. N. and Krivoglaz, M. A. 


——— : 


‘MITLE: . —s«..-Effeot of spin-spin and spin-phonon interaction in a ferro- 
magnetic on the energy distribution of scattered neutrons. 


PERIODICAL: Fizika tverdogo tela, v. 3, noe 5, 1961, 1541-1552 


TEXT: The authors studied the effeot of elementary excitations on the en- 
ergy distribution of neutrons scattered from @ ferromagnetic at tempera-- 
tures far below the Curie point. ‘The differentiel scattering cross section 
of unpolarized neutrons may be written in two components, one of which 

‘ accounts for magnetic single-megnon (spin-wave) scattering (6,)s the other 
for magnetic einglb-phonon soattering (65) ; 


ieee a(n, 0) =, (a, ae, (ay w), : * (3) 


ee Y ee ae ' 
(ar 9) = CN GE (72%) ee Ol 
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z 2 
In these susreneionss q- q - anki a, » Ko - Kyi ce ~ vectors of the 
nodes of the reciprocal lattice. Exoressing y' and pr by Green's function © 


one obtains 


2 Ty) N(9)* . 
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a (a, y= a (1+ ) re ; | 
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(4 — 0) = ky (1 oh [w— wy — Py (u)]2 +13 (w) ’ 
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for the cross sections of single-magnon scattering (Ref. 2: 


VY. N. Kashcheyev,:M. A. Krivoglaz, FIT, ve 5, no» 5y 1961), where Gi corre- 
sponds .to the absorption and oy “to the emission of a magnon by @ neutron. 


The attenuation of a phonon, Ty), its frequency shift Ps(a)s and N(w) 


are given by the following expressions: 


NG) =O 1)s Pao) Ts (0) To (0) + Pa (0), 
Tas(s) =F {| Varese (My Never) 8(0 8 Pat) + 


= + | Viramutn ? (1 + Ny + N,_.w:) 8 (» act a Oe }} , (11) 
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Tae =r Sv Ser P [Negernt (1+ N,N, N)—NeNge] x 


X 3(o+o y= ge ar Az Si | re [+ N,_w_se) X 


ree ae es 
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X (14 Ny Ny) NN} 3 (a — o, Cpt Oye Oe) SV a gata tx 
x [NwN— NL, waar(1 +-N EN w)]8 (oo, +o,, — Owen) (12) 
Du (0) = 45 yas wy PLA ioe, ,—o,) + 
“+ [Varian (yy Naan) 2 (= ge ey) 
+| Vinny | (Mae — Pg) 8 (® = ey +o J}, - (13), 
‘Ps () = Pas (w) + Pas (w) ++ Past (v). 


In the following; the authors study the dependence of T end P on tempera- 
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ture and on the wave vector. The attenuation due to spin-spin interaction 
in cubic crystals Ag found to be 


ie, 


: xe j= ite _8Ch) Hey ofa ty ah Te (ay(zy, 


$2n3 V2n Be sag hm 
hw. PT, ae ae : 
1 (ah v(t Ae 28 Ss : 16). 
re. os oe "an “() Tig Int ear $ (08, 
& hes . 
ers 208,13 | 
oe 


. where € (5/2) .= 14341 (Riemannian zete function), 7 45 tT - Curie ten-' 
perature, g= ¢ otf iG ~ gyromagnetic factor, Ho 7 Bohr's magneton, 


 - magnetic moment of ake atom, X, - Boltzmann's constant, v - atomic 
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volume. The temperature dependence of P is given by 


pa Ge yee E 8 


a 
1 See: 


where I indicates the volume integral. In the case of spin-pnonon inter- 
action, , . 


Py (0) = 2 AEE + BP HPAI, 


pct We 
a! (x,T,) Bt 
NC er xT, 


_ (24) 


holds for high temperatures (ft higher then the Debye temperature) and great 
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and transverse phonons, respectively). For non-zero temperatures, this 


expression goes over into 


~- 


l6a'x T° - 
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; awe ned = (25) 
___ SalegT cet Te \ 
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order of unity. For the same cane the frequency shift has the form 


Patek F809 aT POH a()", r<01 7 + (21) 
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»TST, OL TST. (29) 

the corresponding expressions for transverse phonons are obtained fron. - 
Eq.(27) by the substitutions (8, + p,)°— =p and C,—> C. 
references: 8 Soviet-bloc and 7 non-Soviet-bloc. The reference to an 


English-language publication reads es follows: R. J. Elliott, R. D. Lowde. 
Proc. Roy. Soc., 230, 46, ,1955. 


There are 15 
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oo 


TITLE: Theory of inelastic neutron scattering from impurity 
. centers in orystals. , 


- PERIODICAL: Figika tverdogo tela, V+» 3, no- 10, 1961, 3167 - 3180 


TEXT; The authors investigate nuclear and magnetic neutron scattering 
from impurity centera in erystals when scattering is accompanied by elec- 
tron transitions in these centers. In the case of weak electron-phonon ~ 
{interaction perturbation theory is applied, and in the case of strong 
interaction of slectrons with lattice vibrations the adiabatic approxima- 
tion is employed. The first section deals with inelastic neutron 
scattering by a orystal having impurity centers. Electron centers are 
counted among impurity centers. A general expression for neutron a 
scattering in orystals ie derived, and the evaluation of each tern is 
described in detail. The wave function of the system is caloulated in 
adiabatic approximation. If electrons of the oenter interact weakly sith 
vibrations, then it is possible to apply either the adiabatic approxima- 
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tion or the weak-coupling approximation. After deriving some general 
relations, the energy distributions of the soattered neutrons are atudied 
For intense heat release the saddle point method is employed, and the 

following criteria are valid: 


ata. cn(arden 


| LY fas, —ane OP (4-+4)>1 (2) 


t 


Dah) ana, (9) 


In this case, the soattering cross section in adiabatic approximation is 
given by 1 as 
se : ; 2k ae —_ = 
3(q, w) = gage ey Pra) 2S (4-5) 
4 " 4 . . ry i 


> 


x[2ng7(0)}“*exp[—#.(%— rm) (23) 
where AS ‘and Be denote’ the values averaged over the isotopes ‘of the 
stome in the nodes, The energy distribution of the scattered neutrons 
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je Gaussian, and the half-width of the ourve is much larger than the A 
phonon energy. With small heat release during neutron scattering produc- 
tion or annihilation of a small number of phonons is most probable. This 
will ocour in the case of weak electron-phonon interaction. The oross 
section for processes without phonons is caloulated first. Then, an ex- 
pression for a single-phonon process 18 derived. Both formulas oan be 
applied to a very weak coupling between electrons and lattice vibrations. 
For processes without phonons the energy distribution of scattered neutrons 
ie determined by a 6 ~ funotion, which corresponds to emiesion or absorp- 
tion of neutron energy equal to the- difference between the energy levels 
of the eleotrons in the-center. The following section of the: paper 
presenta an estimate of the parameters of this theory. Magnetic inter- 
action of a neutron with electrons of the impurity center, which ia ine 
vestigated in the last geotion, will also lead to soattering processes 
in which the electron state of the center will change.» In magnetic 
soattering the scattered wave will interact directly with eleotrons of 
the center. In the case of non-polarized neutrons the cross sections of 
magnetic and nuclear scattering will add. During magnetic scattering 
vibrational eleotron transitions will occur, The magnetio soattering J 
“ 
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cress section in adiabatio approximation is given as 


Oy (2, »w) = Oy (i, si) (1/2n4) { 280) ay, where on (Ey Ky) denotes the 
magnetio scattering cross section of neutrons from electrons which are 
desoribed by the same wave funotions as the electrons of the impurity 
center. There are 8 references: 6 Soviet and 2 non-Soviet. The refer- 
ence to the English-language publication reads as follows: 0. Halpern, 
M. H. Johnson, Phys. Revo, 55, 898, 1959. 
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AUTHOR: Kashcheyev, V. 

TITLE: The effect of anharmonism on the energy digtribution of 


elastically scattered neutrons. II. Founsphonon interaction 


PsRIODICAL: Akademiya nauk Latviyskoy SSR. Izvestiya “no. 5(178), 1962, 
ih: 


67 - 73 : i, 
+ . id ad 

TEXT; The effect which anharmonism of lattice vibrations in an ideal f./ 

crystal exerts on the peak broadening and on the shift of the maxima of i} 


neutrons scattered by phonon interaction is investigated. The contribu- ee 
tion of four-phonon interaction to the broadening and shift of the peaks .. 
of neutrons scattered by single-phonon interaction is estimated. The : 
phonon damping and the frequency shift of the phonons due to four-phonon 
interaction of acoustic phonons are examined by using retarded and ad- 
vanced two-time Green temperature functions. Results and symbois from a 
previous paper (v. N. Kashcheyev et al-, FIT, 1961, 3, 1528) are used. 
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FITLs : uffect of spin-spin and spin-phonon interaction in 
antiferromagnetics on the energy distribution of scattered 
neutrons 


PERIODICAL; Fizika tvercogo tela, v. 4, no. 3, 1962, 759-771 


seattered with emission or absorgtion of one magnon is discussed. The 
shift of these peaks which js due to interzction of sjin waves with one 
anoticr and with acoustic phonons is also examined. Neutrons are assumed 
to be scattered from a uniaxial antifer:omagnetic single crystal et a 
temperature which is considerably below the Curie 03 In this “caseome can 
make uge of spin-wave approximation with linear disp on law. ‘The 
effect of the conduction electrons is neglected. me Haniltonian of the 
considered system in a weak external magnetic field and the general 
fornula for the scattering cross section are dGerived. The explicit terms 
for spin-spin and spin-phonon interaction as depending on the wave vector 
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TEXT: The broadening and shift of the peaks of single-phonon magnetic=- , 
vibration scattering, which result from magnon-phonon interaction, are 
investigated. The aifferential cross section for the single-phonon 
magnetic-vibration scattering of neutrons ig derived from the differential 
cross section for the magnetic scattering of slow, unpolarized, mono~- 
t chromatic neutrons in the crystal. The energy distribution of coherent 

single-phonon scattering from nuclei is equal to that of single-phonon 

nS, magnetic-vibration scattering. This cross section is determined by the 
functions 9'(w) and g"(w) correspondent to emission and absorption. 9' 
and 9" are calculated using retarded and advanced two-time Green functions: 
Gy). The differential cross section for the single-phonon scattering of * 
neutrons in an antiferromagnetic is cee 
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g(t) corresponds to Scattering with phonon emission, and g(-) corresponds | — 
to scattering with Phonon absorption, Pa; describes the broadening, Pa 


the displacement of peaks in the energy distribution of Single-phonon 

neutron Scattering as a result of interaction between Phonons and magnons 
(mf), conduction electrons (ef), and phonons (ff) in the Scattering anti- 
ferromagnetic, When 1>k/k 8/4, , the damping due to the anharmenicity 


of the phonon-phonon interaction ig always weaker than the magnon-phonon if 
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TEXT: The effect of diamagnetic and paramagnetic impurities on the energy 
distribution of slow, monochromatic, unpolarized neutrons scattered from 4 
ferrodielectric single crystal was examined. Such impurities give rise to aii 
incoherent summands in the sin gle-magnon scattering cross sections, a 
determining the energy distribution of magnetic scatvering. Tne correlation 


functions g.‘~’ in these cross sections are calculated from the Hamiltonian 
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K= XK +X, of the system under consideration. 4%, = ad.) + H,, is the 
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otek tee of the non-interacting magnons Ce si and phonons (Se ). x, 


describes the interaction of magnons with ‘muurieles and phonons, and is 
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> is extended over the lattice sites occupied by the atoms of the ferro- 
i 
magnetic, and 5 over those occupied by the atoms of the paramagnetic 


1 + 
impurities. After calculating the correlation functions go) with the aid. 


of the retarded and advanced two-time temperature Green functions one 
obtains the differential single-magnon scattering cross sections 
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TEXT: This article deals with the magnetic scattering of an unpolarized 
beam of slow neutrons from the electrons of a single impurity center. The 
scattering is accompanied by @ transition of the center from electron state 
4 to electron state 2.. Using formulas of V. N. Kashcheyeva, M. A. Krivoglaz 
(FTT, 3, 3167, 1961), 0. Halpern, M. H. Johnson (Phys. Reve, 55, 898, 1939), 


M. A. Krivoglaz and S. I. Pekar (Trudy instituta fiziki AN USSR, 19586, 4, 


37), the neutron scattering cross section is estimated for large and small 
amounts of heat released by the electron transition in the center. The 
differential scattering cross section per unit solid angle and per unit 
energy interval of the scattered neutrons is defined by 
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where = 1.91 is the magnetic moment of the neutron in nuclear magnetons; 
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ro = = is the classical electron radius; q= k, - Ko» k, and ky being the 


me . 
neutron wave vectors before and after scattering, respectively; hwis the ra 
change in neutron energy as a-result of Scattering; and 
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the reasons for peak-broadening in the single-quantum scattering of slow 
neutrons in orystals, was investigated in a previous paper (V. X. 
Kashcheyev, M. A. Krivoglaz* FTT, 1961, 1541). The Hamiltonian of this 
magnon-phonon interaction is oe : 


TEXT: The interaction between spin waves and neutrons, which is one of x 
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and ay. the annihilation operator of a:phonon having a wave veotor k and . 
polarization 3. [by vy] = Bat $ [ay5s ari] = B54 Sart The. 
operator (1) is merely the first term occurring when the total spin-phonon , 
interaction Hamiltonian is expanded as a double series, in powers of the 
relative amounts by which the atomic spin deviates from the direotion of 
spontaneous magnetization, and in powers of the thermal displacement of 

the atoms from their equilibrium positions. In the present oaper, that 


part of the magnon attenuation, and of the correction to the magnon 
frequency, is calculated,which relates to the term following E, in an ex- . 


pansion of the spin-phonon interaction Hamiltonian in powers of the 
thermal displacement of the atoms. -Together with the formalism of the 
retarded and..advanced two-time Green temperature functions, the following 
expression is obtained for the magnon attenuation in second perturbation- 
theoretical approximation: 
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fhese terms add on to the expressions obtained in the previous paper for 
the magnon attenuation { and the magnon frequency P, whence: 
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. ABSTRACT: The phonon-phonon and Spin-phonon interaction effects in the infrared 
. light absorption Spectra of magnetic crystal ions (ferromagnetic and antiferromag« ! 
netic) have been analyzed theoretically. The absorber-crystal is studied ina 
temperature range much lower than the Curie point where spin-wave approximations ~~ 
become applicable. Here, as in previous works by the author (FIT, 1963, 5, 1358; 
2329), the method of two-dimensional Quantum temperature Green's function is used 
-in connection with third and fourth order anharmonicity, For simplicity one of the -- 
optically active branches in the infrared absorption band of the magnetic is 
.g core 95°° which corresponds to the diagonal branch of the absorption coefficient | 
a : 


CIA-RDP86-00513R000721010015-4" 


APPROVED FOR RELEASE: 06/13/2000 


"APPROVED FOR RELEASE: 06/13/2000 peepee: poetahooe ese t00e): a: 


: —— NR: APl40137)6 
tzp(W). It is showm that the : | 
product of fundamental absorpti. 
half-width is independ Set pea roa a 
art. ae mere spe ent of both the temperature and magnetic field. Orig, 


ssocranrat Institut fiziki, AN Latv. SSR (Institute of Physics, AN Latvian SSR) 


| 
a ' . . | 
“SUBMITTED: 19dun63. sR AQ: UFeb6h - EICL: 00 | 
“SUB COE: FH - NO REF ‘SOV: 010 | ari ER: [ 
| St | | | a ; ; 7 . ; | : $ 003 ‘ 
| - | 
| i 
| 
) - 
| 
Card 2/ 2 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721010015-4" 


CIA-RDP86-00513R000721010015-4 


3/181/63/005/003/ 024/046 
_B102/B180 


AUTHOR: . Kashcheyev, V. Ne 
Pirraimaee Stee ign aianiae™ : 

TILE: * Effect of spin-spin interaction on slow neutron scattering 
in ferrites , 


PHRIODICAL: Fizika tverdogo tela, v. 5, no. 3, 1963, 865-871 


PEXT: The present theories of thermal and cold neutron scattering in 
ferrites take account of spin-spin interactions. The author calculates 
the contributions of spin-spin interactions to the broadening 

sie a) and the shift Peale) of the energy distribution peaks of the 
single-magnon scattering of slow, monochromatic nonpolarizad neutrons in 
the range TKO, where the spin-wave theory is valid. The scatterer is an 


_isotropic ferrite with two sublattices. The present considerations closely 
connected with a previous investigation (Kashcheyev,> FIT, 55 909, 1963) 
from which the basic’ formulas are taken. For p,= 1,2 the following 


results are obtained: Magnon attenuation in the case: of small magnon wave’ 
vectors q: , 
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ferrite with two sublattices, placed in a weak magnetic field (0,0,H,). 


The calculations are carried out according to the bhenomenological theory 
of spin waves (UFN, 71, 533; 72, 3; 1960; ZhETF, 38, 1253, 1960) for 
temperatures? (0 , and the results are compared with those of previous 


investigations (FT?, 35 1541, 1961; 4, 159, 1962; 4, 1432, 1962) in 
which the theory of the energy distribution in Single-quantun coherent 
scattering of slow monochromatic neutrons in ferro- and antiferro-~ 
Magnetics had been developed. 
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ABSTRACT! The author drives a genoral expression for the Minoar coefficient of | 
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ABSTRACT: The Debye factor exp(-”) is computed with full consideration of 
3pin-phonon interection in ferrimagnetic substances. The investigation results 
from a need to determine the proper correstions in the Debye-Waller factor that 
apply to spin-phonon interaction in 2a etic crystals. The two computed correc= 
tions are shown in Formulas (1) and ee It ig shown thet the detected effect 


(at high temperatures) of spin-phonon interaction on the exp(-') should be expected 
in crystals with lerge epin~phonon coupling end low Debye temperature. This refers 
only to crystals having acoustical phonon branches. Crystals containing more than 
a single atom in the unit cell do not admit of having their optical pranches 
mersured by results here obtained at temperatures not exceeding the mi 

activation energy of optical phonons. Orig. art. hes: 29 formulas. 
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